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NASA grant NAG 5-2883 was provided to Northwestern Universitv /Pi nr wiiiiam d m . 
research relating to the Oriented Scintilla^ 

Observatory. This work was to be coordinated with scientists from thp phmptpi • * t ' ^ amrna ^ a y 
The Northwestern University team for this ITcS dTS ,^2^^ 
members of the OSSE Diffuse Galactic qrienro To am ■ , an< ? Ur - Melv,lle Ulmer, who are 

consultants with the COMPTEL team members, perform Ind anS d^atromOSSEoT rV° ^ 
present the scientific results. analyze data from OSSE observations, and 

av U aTa?,f^ 

Division Bid t? San J"i J^s^atech 0 ^' Ibs^) 9 

published in the coherence proceedings of the Cosmic^ Ray S (^rtein^ce^(^rceil W R*? T\2£ 

Proceedings of the 24* International Cosmic Ray Conference, 2, 21 1). A copy of this paper is also altachel 
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Observations with the Onented Scintillation Spectrometer Experiment (OSSE) onboard NASA’s Compton 

r ay ° b ! erVat0ry have provided spectra of the low-energy diffuse galactic gamma-ray emission. Strong 
51 1 key line and positronium continuum emission, produced by positron annihilation, is detected within -lOo of 
the Galactic center. A significant line at 1.809 MeV from the nuclear decay of 26AI is also observed when 
multiple observations of the galactic plane are combined. Coordinated observations of the Galactic center 
region by the SIGMA and OSSE instruments provide the ability to separate the compact and diffuse sources of 

emission. The resulting diffuse galactic gamma-ray spectrum is shown and compared with observations bv 
other instruments. y 


Abstract from Presentation at the 1996 Meeting ofthe 
AAS/High Energy Astrophysics Division 

CGRO Maps of 26 Ai Using New, Improved Techniques 

M. P. Ulmer', W. R. Purcell 1 , D. Dixon 2 , T. Tumei 2 , M. D. Leising 3 , and W. A. Wheaton 4 

'Northwestern University 
2 UC-Riverside 
3 Clemson University 
4 Jet Propulsion Laboratory 


Currently the standard background subtraction technique produces an about 5.5 sigma result for all the OSSE 
galactic plane observations combined. Due to the diffuse nature of the ^Al emission and the wings of the OSSE 
field of view at 1.8 MeV, the standard offset background subtraction measurement includes a 2s AI 1.809 MeV 
signal that is about 75% for the “source pointing.” This effect results in reducing the measured 26 AI flux by 
approximately a factor of 4 over the optimally possible signal. We are, therefore, working on techniques to 
improve the background subtraction with the goal of producing a signal nearly 4 times higher than with the 
standard background subtraction. These techniques use both the Earth as an occulting disk and sophisticated 
modeling of the detector background. The goal of this project is to produce an improved and more reliable map 
° f A * em,ss,on in the Galactic plane so that we can associate the emission with known objects, e.g., SNRs 
Wolf-Rayet stars, etc. With this information in hand, we will be much closer to understanding the oriqin of recent 
nucleosynthesis in the Galaxy. 
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Abstract 

Observations with the Oriented Scintillation Spectrometer Experi- 
ment (OSSE) onboard NASA's Compton Gamma Ray Observatory have 
provided spectra of the low-energy diffuse galactic gamma-ray e miss ion 
Strong 511 IteV line and positronium continuum emission, produced by 
positron annihilation, is detected within ~ 10° of the galactic center. 
A significant line at 1.809 MeV from the nuclear decay of 26 A1 is also 
observed when multiple observations of the galactic plane are combined 
Coordinated observations of the galactic center region by the SIGMA and 
OSSE instruments provide the ability to separate the compact and diffuse 
sources of emission. The resulting diffuse galactic gamma-ray spectrum 
is shown and compared with observations by other ins truments 


1 Introduction 

Observations of low energy dirtuse galactic gamma-ray emission provides in for- 
matron about: 1) the distribution and spectrum of cosmic ravs in the Galaxy; 
2) the distribution of positrons and properties of the annihil ation medi um , 
and; 3) the distribution and flux of gamma-ray lines from the decay of ra- 
dioactive nuclei in the interstellar medium. Coordinated OSSE and SIGMA 
observations of the galactic center region have provided the ability to separate 
the compact source contributions from the diffuse component. The resulting 
diffuse spectrum is found to be softer at lower energies than at higher energies 3 
and to have a distribution which is relatively fiat in longitude within rsj 25° 
of tbe galactic center. In contrast, tbe 511 keV line and positronium contin- 
uum is observed primarily within ~ 10° of the galactic center. OSSE has also 
detected significant emission in the 1.809 MeV decay line of radioactive 26 AL 
When compared with observations by other instruments, the observed flux 
suggests the * S A1 distribution is either patchy or has a latitude extent ^ 5° 
full- width at half- maximum (FWHM). 


2 Observations and Analysis 

The OSSE instrument[8j consists of four separate, nearly identical detectors 
which provide spectral information over the energy range 50 keV - 10 MeV. 
Tungsten slat collimators provide a field-of-view which is 3.8° X 11.4° FWHM. 
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Each detector can be positioned independently about an axis parallel to th* 
coUil ^ ators - s °”« observation, periodic background 

ThTol?F T pe ^ ormed b >; offset-pomting tbe detectors from tbe target. 
+• 0S r S f ? obs ^ vatloIls of the galactic plane were performed with tbe long 
andwVU^v 6 collimator aligned approximately parallel to tbe galactic plane 
and with background positions at b « ±10° in order to m aximi ze tbe sensitivity 
to diffuse galactic emission. Since tbe launch of GRO in 4pril 1991 OSSE hZ 

“r ° f S3laCtk Pl “ 6 -vermglbe 

Tbe spectrum in Figure 1 shows significant evidence for a strong 511 keV 
bne and positromum continuum emission produced by positron annihil ation 
The spectrum also shows evidence for a narrow line at 1.809 MeV from the 
radioactive decay of *A1. The spectnun is well fitted by a model comis tog of I 

comnl T“'^ W ’ eIp0 “ entiiJ . o 511 keV line and positroninm contouum 
component and a bne at 1.809 MeV. The average 511 keV line flux from t™ 
inner galactic plane (I a -50“ - +40”) is (1.37 ± 0.09) x 10~* 7 ^-“ -1 

have Tte 1 ' 809 MeV is fo “ d “>’ 

Many ? f jS e ° SS 1 E observatio ^ included emissiou from both compact 
sources and diffuse galactic emission in tbe fields-of-view. Using simultaneous 

meX a i>T S °/ ^ gala , C , tlC center re S ion b y OSSE and SIGMA instru- 
ments, has been possible to remove the compact-source contribution in tbe 
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Fl 1 - 5 ^ 6 BroMand gamma-ray spectrum of the diffuse galactic emission. The 
thick solid curve represents the model of Skibo & Ramatyfll], reduced in intensity 
by a factor of 2 to provide better agreement with the EGRET data. The thin broken 
curves represent the separate components (10 keV thermal bremsstrahlung, inverse- 
Compton nan-thermal bremsstrahlung and -decay) of the Skibo & Ramaty model 
lhe thick broken curve represents the best-guess spectrum of the diffuse galactic emis- 
sion froTTi Gehrels & Tueller[6]; the upper and lower curves at low energies represent 
ln ihe best-guess spectrum. Data references: COMPTEL - f 2 J f 131- 
EGRET - [ 5 ]; COS-B - [10]; SMM - [7]; Balloons — [9], [l] ' 
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15 shown in Figure 2. Also shown in Figure / emJSSIOn > 

' = 25 °. “ which there is no evidence of a^Load * ° SSE fP' cln ™ from 

iuciice, oi a compact source contribution. 


3 Results and Discussion 

SL rtdi^T Fo“ reS^illSc^clistribut 0 **'“ Tt ‘f* fr ° m tie 

the observed OSSE flus of (5.8 ± 0 9) x gakc j lc CO f 3 J)> 

of (2.0 ± 0.3) x 10- 4 7 cm- S s"* rad- * tL - 7 ^ A l corresponds to a flux 

wW tt^enV olst tribUti ° n ^ 

o b 2 T S o b U^tended «°“ P ™ ^ ™rf« “ 

pr^t^ 

^ l0nSitUde •“•«*»“« of Ss 
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